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SCIENCE IN AMERICA. 



Gentlemen, Membkrs and Associates of the 
Ambbican Chbmicai. Socibtt; — In accordance with 
the plan of the American Chemical Society, I am called 
npon to addreaa jou this evening. I have to congrat- 
ulate you on its successful ^tablishment, and. its 
prospect of permanent success. 

Let us consider some of the reasous -which would 
lead us to expect that success, not only for our own, 
but also for other kindred societies. The iield of na- 
ture is ever widening before ua,thHharveat is becoming 
more abundant and tempting, flie reapers are more nu- 
n us E 1 y the produce that is ganiered ex- 
1 th t f th 1 eceding. In all directions there 

g I 1 j f tl future. Perhaps, then, jou will 
It w th t mpat ence for a few minutes this even- 

g t f th 1 borers who has taken part in the 

1 f tl g n -at a now finishing its woi'k, who 
1 k 1 k n t w 1 ut a sentiment of pride on wliat 
th t h done, who points out to you the 

d t nd w 1 that are awaiting you, and wel- 

m J t y tisk. Let as look at the prospect 
before us. 

The progress of science among us very largely de- 
pends on two elements : Fii'st, on otu' educational 
establishments. Second, on our scientific societies. 
To each of these I propose to direct your attention. 
And, iirst, of our colleges; 

Prof. Silliman, in bis address, delivered on the occa- 
sion of the Centennial of Chemistiy, at the grave of 
Priestley, in commemoration of the disco rery of 
oxygen, makes this remark: "The year 1845 marks 
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the beginning of a, new eia in tbe acitnlific life ot 
America, wliicli is still in active progress, ancl cliemis- 
tpj lias had its full share iu this advance." He then 
enumerates the causes whicli, iu his opinion, had 
brought about this increased activitj. Among them 
are the Centennial celebration of the American Philo- 
sophical Society in Philadelphia in 1843 ; the reor- 
ganization of the United States Coast Survey in 1845 ; 
the establishment of the Smithsonian Institution at 
Washington in 1846; the enlargement of Tlie Ameri- 
can Journal of Science in the same year; the contem- 
poraneous foundation of the Astronomical Ohservatorj 
at Cincinnati ; the institution of tile Analytical Labora- 
tory at Tale OoUege in 1847, and simultaneously the 
Lawrence Scientific School at Harvard. To these he 
adds especially the establishment of the American 
Association for the Advancement of Science in 18J8. 
Coinciding with him fully as to the character and 
power of these and other local causes which he men- 
tions, I cannot bnt regard them as being themselves 
the issues of influences of a much more general liind. 

A revolution had been taking place in Euroiie — a 
revolution not so much political as industrial and 
social, thougli it was followed by political conse- 
quences of the most important nature. Its commence- 
ments may be seen in the preceding century in the 
canal engineering of Brindley; in the improvements 
of iron manufacture ; in the construction of all kinds 
of machinery, which reached its acme when the hand 
of man was deposed from its office, and through the 
slide-rest and planing machine engines were made by 
themselves. Then came the exquisite contrivances for 
the manufacture of textile fabrics, so that a man could 
do as much work in a day as he had formerly done in 
a year, the movement in that direction culminating in 
the two steam-engines, the condenser and non-con- 
densei'. The demand for cotton I'ose ; the value of the 
slave, its cultivator, was enhanced ; and the negro 
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question hecaiue the paramount political question in 
the United States. See how scientific discoveries and 
inventions lead to political reanlts I Herein, among 
other great events, we find tlie origin of the American 

In Europe, the social effect of tlie use of steam was 
strilciny;Ij marked. Performing mechanical dnidgery, 
it relieved vast numbers of tlie laboring class, and 
gave them time to think. It concentrated them in 
factories and mills. Those industrial hives were 
pervaded by literary influences perhaps not always of 
a kind that we sho 1 1 app ove of. They became the 
seats of agitation n i ol t cs and theology, sad while 
this was the effect on the lal o iug mass, the owners 
or capitalists we e accum latmg enormous fortunes. 

We may excu e tl e entl s aatic literature of the 
ootton manufactn ts i oasting for men had accom- 
plished works that were nearly godlike. Mi". Baines, 
writing in 1833, states that " the length of cotton yam 
spun in one year was nearly five thousand million of 
miles— sniEcient to pass round the earth's 
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results were occnmng. The effect of the railroad 
was to render nations more homogeneous, to destroy 
procincialism. It is actually true that language un- 
derwent a chauge. No one who had remarked the 
various dialects of the English counties prior to the 
opening of the Liveipool and Mancheatei' Railway, 
and the homogeneousness of speech which is fast dis- 
placing them, could be blind to this. Simultaneously 
a redistribution of the population took place. It was 
largely withdrawn from the open country, and con- 
centrated in the towns. 

In this statement I am recalling facts so common 
that they are familiar to ua all. We all appreciiite 
the immense social changes that took place juat bef oi'e 
1845. . Who in those times could fail to perceive that 
grand consequences must follow the expenditure of 
thousands of miJlions of dollars in the building of 
railroads, who, when he saw the labor of a year 
shrinking into the compass of a day, the travel of a 
day into the compass of an hour, the thought of man 
outstripping the velocity of light, who could be so 
obtuse as not to discern that a new agency had taken 
possession of the eaith, that it was agitating the na- 
tions to their very foundations, that it was ameliorat- 
ing the lot of man, inci'easing his power, and dealing 
remorselessly with old ideas, the Actions and fallacies 
of the past 1 

Can we wonder, then, that those who were gi'owing 
up in the midst of these marvels should not only con- 
trast the activity by which they wore surrounded with 
the stagnarion of preceding centuries, but should 
demand to be made acquainted with the power tliat 
was thus opening a new world before their eyes. 
Very soon it became apparent that there was no pro- 
vision in the existing educational establishments, the 
universities and colleges, for tliis unexpected state of 
things. Tiiese were, to be sure, good enough to ini- 
tiate a bench of boys into the method of translating 
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nil ode of Ilorace or a few lines of Sophocles, but 
Bomething more substantial than that was wanted 

Tliia was the true cause of that inSuence which be- 
gan to be felt in America about 1B40. Bveiy reflect- 
ing person saw that a change in public education was 
imperative — nay, more was impending. Confronted 
by the vigor of modern ideas, the system thiit had 
come down from the dark ages was seen to have be- 
come obsolete. 

In addition to these influences, there was another, at 
which we must for a moment glance. Let me, in & 
few words, sketch its history. 

The peninsula of Italy was separated from the rule 
of the Greek emperora, in the eighth century, mainly 
in consequence of the iconoclastic dispute. Partly 
through the stress of circumstances, and partly as a 
matter of policy, the Latin language was brought into 
such prominence that it was supposed to contain all 
the useful knowledge in the world. In Western 
Europe, at the close of the fourteenth centuij, Greek 
was totally forgotten. 

But when it became clear tliat Constantinople would 
be taken by the Turks, many learned men fled to the 
"West, bringing with their language precious classical 
manuscripts. As it was feared, however, by the dom- 
inant authority that knowledge and opinions of an 
misuitable kind might thus be introduced, Greek ob- 
tained a foothold with much difficulty, and it was 
only by the aid of Florence, Venice, and other com- 
mei'cial towns of Upper Italy, that after a struggle it 
made good its ground. The Latin had now a euc- 
cessf nl tivaL 

A century later brings us to the culmination of the 
Reformation. Its literary issue was an admiration of 
the language of that much enduring, tiiat immortal 
race to whom the Old Testament is so largely due. As 
had been the case with Greek, so now Hebrew passed 
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from a condition of neglect to one of extravagant ex- 
altation. It was believed to have been the original 
language of the human I'ace, a conviction that proved 
to be a great stumbling-block to the progress of learn- 
ing. There were thus three classical languages, each 
having its own pirainount claim 

In 1784 tl R J 1 As t 1 ty was instituted in 
Bengal. O f ta It and n ost important ser- 
vices waa tl t t 1 u ht tl S a&krit language em- 
phatically t th kn wl d f E rope. The simi- 
larity of tl to L tm d O k efipeciaily in the 
grammati 1 f rm t k y ne with surprise. 

At fli-st th lilt y pa ty ist d its claims, some 
of them e ffi ra j, tl t t had been a spoken 

tongue, but tl t thdb nfltt oualj coastrncted 
out of Latin and Greek. The creatmn of comparative 
grammar by the great German scholar Bopp, in 1816, 
threw a flood of ligiit on the subject, and the dis- 
covery in 1838 by Hodgson of the Buddhistic sacred 
writings in Nepaul revealed to astonished Europe a 
literature of grand antiquity and prodigious estent, in 
which is contained the religious belief of 400,000,000 
of men — ten times the present population of the United 
States. Greek and Latin had now to descend from 
the imperial thrones on which they had been seated, 
and take their places as later and less perfect forms of 
this wonderful Oriental tongue. 

In the higher regions of literature all over Europe 
these discoveries made a profound impression. It was 
at once seen by the great scholars of the times that 
the existing educational system, founded as it so 
largely was on the languages of the Mediterranean 
peninsulas, was altogether on an imperfect basis. 
They saw that philology was about to occupy a higher' 
platform, and that, though it might cost a straggle 
with present interests, a change in public education 
was necessary. But tliough these languages have 
suffered an eclipse, there still remains that priceless 
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heritage ivliich they have tvaiismitttecl ti 
examples in national Jife, in patriotism, in stntesman- 
ahip, in jurispnidence, in philosophy, in poetry. Still 
there j'emain the ruina of the Parthenon, the relics of 
Btatues which have no rival elsewhere in the ■world — em- 
botiiments of the beautifnl, befoi'e which, even at the 
risk of being denounced as a pagan, a maa niiglit fall 
down and worahip. Still there remaioB the history of 
that awful empire which once bore away around the 
Mediterrannean Sea, an empire to which we owe our 
civilization, our religions convictions, and even onr 
modes of thought. 

I add this great discovery in letters to the scientific 
and industrial movement I have described as bringing 
on the epoch of 1840. 

Educational institutions are in their natnro very 
much under the inllaence of the past. They are 
guided by men of the parting generation, and are es- 
sentially conservative. The changes they began to man- 
ifest did not originate w tl n tl en but we e fo ed 
upon them from without. They clu g to the me 1 Be 
val as long as they coull a 1 only a ceited tie 
modern when they were comp 11 d 

Among American colleg s itl cl ae emanc i at ^ 
themselves from the med reval we may u te C 1 u 
bia, Cornell, Harvard, Pimceton, Tale, the Universi 
ties of Pennsylvania and Virginia. Doubtless there 
are many others that would follow the example, if 
they conld, l>ut they are fettered with the gyves of 
sectarian or local restraint. They maich along, daintily 
and grotesijuely, in the pointed slices of the fourteenth 
centui^. 

I linger on this subject of colleges because the ex- 
ample of other countries, and especially of Germany, 
proves to us that on them our hopes for the develop- 
ment of science must very largely rest. The scientific 
glovy of Germany, not inferior in brilliancy to its mili- 
tary glory, is the creation of its university professors. 
1* 
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Among them we fiud the great chemists and physicists, 
whose worlis we study with delight. 

Our colleges must aeparat* themselves from the 
mediseral, and assume thoi-ougiily and sincerely the 
modern cast. Sincerely, I say, for not a few of them 
indulge in deception. They would have us believe 
that they teach physics when they have no modern ap- 
paratus; chemistry when they have no laboratory; 
botany without any garden, herbarium, or even draw- 
ings; geology, mineralogy, natural history, without any 
cabinets. So ignorant are some boards of trustees and 
faculties that the j hold such erjuipments as luxuries easi- 
ly dispensed with. I have itnown some go so fai as to 
affirm that as much minej ought to be expended in 
teaching a few boys Latin and Qreelc as in giving a 
demonstrative and illustrited course of science and 
even to act on that piinciple In institution-, under 
this Icind of influence von will always find that then 
whole weight is thrown towards the festhetic. What- 
ever college honors there may be, wliatever emoluments, 
pass in that direction ; and though through fear o£ 
public opinion science cannot bo ignored, it is simply 
tolerated, not cultivuted. 

From our colleges we may, in the second place, turn 
to our scientific societies. 

I have referred to the period at which the Greek 
language became cultivated in Western Europe. The 
first societies were those established in Florence by its 
admirers. In the Medicean gardens the lovei^s of Plato 
assembled to restore, under an Italian sky, the philoso- 
phy that had been extinguished in Athens, and to 
commemorate by a symposium the birthday of that 
illustrious man. There is a pleasure in associating wi th 
those whose thoughts ai-e congenial to our own, in 
breathing an atmosphere in which the intellectual 
makes itself felt. 

Very soon the example was imitated. Persons wlio 
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hud a love foi' science followed the example of those 
who had a love for letters. The Academia SBcrctorum 
NaturfB was instituted, at Naples, in 1500, by Baptista 
Porta, the inventor of the oamera, which photographers 
now so much use ; the Ljncean A-cademy for the Pro- 
motion of Natural Philosophy, in 1003; the Hoyal 
Society of London, 1645; the Royal Academy of 
Science in Paris, 1GG8 ; the Berlin Academy of Arts 
and Sciences, in 1700. Leibnitz, the rival of Newton, 
was its flist President. 

When the Royal Society of London was founded, it 
encountered a bitter opposition. Hud it not been for 
the " MeiTj Monarch," Charles IL, it must have suc- 
cumbed beneath the fierce maledictions launched 
against it. 

As in Italy, when the opportunity was offered, men 
of the same inclination of thinking sought each other, 
so here, to the surprise of the most enthusiastic chem- 
ists, when such an association w^as proposed peraons 
seeking membership came crowding in. The society I 
have the honor of addressing this evening was the 
result. Already it has completely organiKed itself ; 
already it has published the first number of its "pro- 
ceedings," a publication which I ara sure will pi'ocure 
for it approval and respect. 

I 1 se t f h £f t IP 



t y f ss g 


to th 1 t h 


1 d t I th I t pi 


1 pi call t 1 


yt 1 1 ess h 


w Iks f 1 f d wl 


g tl t th p 


es f b 3 


1 a ly d p ds th 


f k wl d J 


dtsir t 1 I tl 


tl t g t es It 1 y th 


pil tl fth m 


Se wl t 1 


fatsl f 1 m 


y g tl t f 


g m t h il d 


t th d I 1 f 1 


BC fi 1 d wh 


t tl lis 1 h 



1 f m d 1 f 1 



3d b, Google 



Il; 



tk 1 1j k -it th sutii )mn lastitutioiL I ivinild 
not say one nord m dispavagemeat of gifts to col- 
leges and uniTcmties foi it is indeed ftnoble purpose; 
but endowments for the promotion of a knowledge 
of nature confetied on BCientiflc societies foi- the 
good of aUmen, nomatter what their country or color, 
no matter what their religious profession or political 
condition, are still nobler. Tiis one is a local and 
transitory benefaction, the othei' an enduring and 
universal benevolence. 

In our own special science, chemistry, all that has 
been done has only sei-ved to estend the boundary of 
wliat remains. The thousands of analyses that have 
been madehavebrouglit us into a wilderness of results. 
"VVe have not been able to rise to a point of view sufH- 
ciently higli to discover what is tlietrue place of those 
results in nature. We try to represent on the pages 
of our books and on our blackboards formulas of tlie 
constitution of things, conscious all the time tliat these 
are at the best only convenient fictions, which must 
necessarily change ae wo gain a more perfect insight 
into that grandest of all problems, the distribution of 
Force in Space, and tiie variations to wliich it is liable. 
The geometry of chemistry is that of lliree dimensions, 
not of two. We have to considerthe relation of points 
not situated on one plane, and hence it is necessary to 
employ tliree axes of reference ; nay, even more, we 
cannot avoid the conception oi the mathematical 
njethod of quaternions. Our inadequate information 
respecting t!ie real grouping of atoms is followed, as a 
necessary consequence, by imperfection in our methods 
of nomenclature — tlie confusion in this respect becom- 
ing, as we al! too well know, every day worse and 

And now, while we have accomplished only a most 
imperfect examination of objects that we find on the 
earth, see how, on a sudden, through the visia tliat 
has been opened by tlie spectroscope, what a prospect 
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lies beyond us in tlie heaveng 1 I often look at fho 
l)rigLt jellow ray emitted from the chiomOBphere of 
the sun, by that unknown element, Helinm, as the 
astronomei's have ventured to call it. It seems trem- 
bling with excitement to tell its story, and iiow many 
unseen companions it has. And if this be the case 
with the Hun, what shall wo say of the magnificent hosts 
of the stars ? May not every one of them have special 
elements of its own f la not each a chemical lahoi'atory 
in itself ? Look at the clusters in the sword-handlo of 
Perseus ; in Cassiopeia, a universe of stars on aground 
of star-dust ; in Hercules, of which, as asti'onomers 
say, no one can look at for the first time through a 
great telescope without a shoiit of wonder — the moet 
superb spectacle that the eye of man can ivitness ! 
Look at the double stars, of which so many ai'c now 
known, emitting their conti^ating rays, gainet, or ruby, 
or emerald, or sapphire ? Each is in accordance with 
its own special physical conditions, though ali are 
under the same universal ordinance. 

Now here a fact of surpassing importance presses 
itself on our attention. The movements taking place 
in those distant bodies are taking place under the 
same laws that prevail here on earth, and in our solar 
system. The law of gravitation, as developed by 
Newton, bears sway in all tliese distant worlds. In 
them bodies attract each other with forces directly as 
their inasses and inversely as the squares of their dis- 
tances. There the laws of the emission, absorption, 
and transmission of light are the same as they are with 
OS. There ignited hydrogen gives forth its three rays, 
the same rays that it gives forth to us. In the utter- 
moat parts of the universe the law of definite combi- 
nation, the numerical law, and the multiple law, stand 
good. Sodium absorbs its two waves of definite re- 
frangibility, and iron gives in the spectra its more 
than a hundred lines-— more than a hundred silent but 
icing witnesses of the uniformity of the constitu- 



,db, Google 



14 

tioii o( the Uaiversu. There tha numlicr of vibrations 
that constitute a. ray oE definite reftangibilitj is the 
same we have foaad it to be hare. In tlie eaormous 
lieat of those central suiis, the dissociation of mole- 
cales may be of a higlier order than We can reach arti- 
ficiaUy, but the law under Which It takes place is a 
continuation of the law here. There, though the 
Weight of a given mass of matter is different from what 
it is with US, it is nevertheless deterjnined by the law 
that determines itheve^the law of gravitation. Thei'e 
energy is indestructihle, and is measured as it is meas- 
ured among us, by worit. Then is there any boun- 
dary that we can assign to natural law — is it not 
omnipresent, universal ! 

Perliapa there is no exaggeration in the assertion — 
for there seeins abundaot pi-oof of its tnith — that the 
light by which we see soma of those distant orbs has 
crossed through such a prodigious space tliat millions 
of years have transpired during the journey. Then 
the phenomena it brings to us are those that were 
engendered in the beginning of the vast time so passed. 
Wliatever there is that is in harmony with facts now 
happening here, is to us an unimpeachable evidence 
that the laws which were governing in those old ages 
have undergone no depreciation, but are active as ever 
until now. Then shall I exaggerate if I say that those 
laws are eternal in duration ? 

Infinite in inflnence, eternal in duration I what a 
magnificent spectacle I In the resistless energy of the 
motions of the universe, is there not Onmipotence ! 
The Omnipotent, the Infinite, the Eternal — to what do 
these attributes belong! 

Shall a man who stands forth to vindicate the ma- 
jesty of such laws be blamable in your sight? Bather 
shall you not with him.be overwhelmed with a concep- 
tion so stupendous? And yet let us not forget that 
these eternal laws of nature are only the passing 
thoughts of God, 
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Bat grand as this is, there is something still gj'ander. 
There ia another temple ioto which we liave to pass^ 
not that of the visible, but that of the invisible. We 
mast persist in the invasion we liave made, in the rev- 
olution we have brought about in physiology. We 
have to determine the laWs which preside in the ner- 
vous system, of man, and diacover the nature of the 
principle that animates it. Is there not something 
profoundly impressive in this, that the human mind 
can look from without upon itself, as one looks nt liis 
phantom image in a mirror and discern its own linea- 
ments and admire ita own movements. My own 
thoughts have of late years been forcibly drawn to 
this, from a recognition that the interpretation by the 
mind of impresMons from without takes place under 
mathematical laws ; as, for instance, that when exter- 
nal ethereal vibrations create in the mind a certain 
idea, that same idea will arise When the vibrations are 
doubled, or tripled, or quadrupled in frequency ; but 
other ideas will be engendered bj vibrations of an in- 
termediate rate, ^et what these ideas will be may be 
predicted. It is true that this is only an optical case, 
but it extends the view that has Ijeen offered to us by 
a study of the sti-ucture of the ear. In the labyrinthine 
compartment of that organ the ultimate fibres of the 
auditory nerve are laid on the winding plane of the 
spiral lamina, in cver-decreitsing lengths, each capable 
of trembling to the sound which is In unison with it — 
a mechanical action truly, answering to the sympa^ 
thetic vibration with which the strings of a piano will 
respondtothecorrespondlngnotesof afiute — and these 
are translated by the mind into all the utterances of 
ai'ticulate speech, all the liarmonies of music — speech 
that engenders new ideas within us ; strains which, 
though they may die away in the air, live forever in 
the memory. The exquisite delight we experience in 
listening to the works of our great composers arises 
tlius in mechanical movements, which are the issue of 
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mathematical comLinatioiis. TliU unseen ivorkt is un- 
der tlie influence of number 1 

But wliat is number except there bo one wlio num- 
bers 1 When Pompey, in hia Syrian war, brake into 
the holy of holies af Jerusalein, he espressed, as Taci- 
tus t«lls us, liis astonishment that there was no imago 
of a Divinity within — the siirine was silent and empty. 
And so, though after death ire may anatomize and ex- 
plore the inmost recesses of tlie brain, tlie vaiicd 
Genius that once presided there has eluded us, and has 
not kft so much as a phantom trace, a shadow of 
himself 

The expernnents of Oalvani and Volta ha^e not jet 
reached then conclusion ; tlioae of Faraday and Du 
Bois Raymond hare only yielded a preliminary sug- 
gestion as to the nervoiw force. Excepting the great 
sympathetic nerve, the nervous fibres themselves are, 
as is well known, of two classes — those that gather the 
Impressions of external things and convey tliem to the 
nerve centres, and those that transmit the dictates of 
the wiJl from within outwardly. The capabilities of 
one of the former — tlie apparatus for sight — have been 
greatly improved by various optical contrivances, such 
as mici-oacopes and telescopes, an earnest of what may 
hereafter be done as respects the four other special 
organs of sense ; and as concerns the second class, the 
result of mental operations, the resolves of the will, 
may be transmitted ■with greater velocity than even in 
the living system itself and that across vast terrestrial 
distances, or e b tl t! ea. Telegraphic wires 
are, strictly sp k g t t ons of the centrifugal 
nerves, and we t th t reason for believing 

that it is the sam fl ce whicli is active in both 



w such improvements in 
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the distances to whicli 
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■will may be conveyed, conatitnte a true development, 
an evolution, none the less real though it majbe of an 
artificial kind. If we reflect carefully on these things, 
bearing in mind what is now known of tlie couwe of 
development in the animal aeries, we shall not fail to 
remark what a singular interest gathers round these 
artificial developments — artificial they can scarcely be 
Called, since tiiey themselves have arisen interiorly. 
They arc the result of intellectual acts Man has been 
developing himself. He, so far as the earth is con- 
cerned, is becoming omnipresent. The electrical 
nerves of society are spread in aplesusall over Europe 
and America ; their commissural strands run under the 
Atlantic and tlie PaciSc 

In many of the addresses that have been made dur- 
ing the past summer, on the Centennial occasion, the 
slioi'tcomings of the United States in extending tlie 
boundaries of scientific knowledge, especially in the 
physical and chemical departments, liave been set 
forth. " We must acknowledge witli shame our infe- 
riority to other people," says one. " We liave done 
nothing," says nothe Well f all th s be t o 
ouglit, perliaps to look to the cond t on of o 1 

leges for an explanat on B t ve a st ot f ^ t 
that many of these h m 1 at ng accusat o s a e de 
by persons wl o e not of a tl onty the atte — 
who, because they a e gno ant of hat has I een do 
tliink that nothmg has been done. They mistake wl at 
is merely a blank in their own information for a blank 
in reality. In their alacrity to depreciate the merit 
of their own country, a most unpatriotic alacrity, tliey 
would have us confess that for the last century we 
have been living on the reputation of Franklin and 
his thunder-rod. 

Perhaps, then, we may without vanity recall some 
facts that may relieve us in a measure from the weight 
of tliis heavy accusation. We liave sent out expedi- 
tions of exploration both to the Arctic and Antarctic 
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seas. We have submitted our own coast to a hydro- 
graphic and geodesic survey not excelled in exactness 
and extent bj any similar works elsewhere. In the 
accomplishment of this we have been compelled t< 
solve many physical problems of the greatest delicacy 
and highest importance, and we have done it success- 
fully. The measuring rods with which the three 
great base lines of Maine, Long Island, and Georgia 
were determined, and thek beautiful mechanical ap- 
pliances, liave exacted the publicly expressed admira- 
tion of some of the greatest European philosophers, 
and the conduct of that snrvey their unstinted ap- 
plause. We have instituted geological surveys of 
many of our States and much of our Territories, and 
have been rewarded not merely by manifold local 
benefits, but also by the higher honor of extending 
very greatly the boundaries of that noble science. At 
an enormous annual cost we have maintained a meteor- 
ological signal system which I think is not equalled, 
and certainly is not surpassed, in the world. Should 
it be said that selfish interests have been mixed up with 
some of these undertakings, we may demand whether 
there was any selfishness in the survey of the Dead 
Sea ? Was there any selfishness in the mission that a 
citizen of New York sent to equatorial Africa for the 
finding and relief of Livingstone ? any in the astro- 
nomical expedition to South America ? any in that to 
the valley of the Amazon ! Was there any in the 
sending out of partie f th hs t f the total 
eclipses of the sun ? It as by A a^ nomers 

that the ti'ue cliara te f 1 was first detei'- 

mined. Was there ay liie pltns that 

were dispatched for tise g tl t t t Venus t 
Was it not here that tlbptt fBl comet 

was first detected; I tl t th 1 tl llite of 

Saturn was disoovei d 1 th t tl I ky ring of 
that planet, which h d [ d tl | t g eye of 
Herschel and all the g t E [ t m rs, was 
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first seen! Was it not by au American telescope tiiat 
tlie companion of Slrius, the brightest stai in the 
heavens, was revealed, antl the mathematical prediction 
of the cause of his perturbationa verified ? "Was it not 
by a Yale College profewor that the showers of shoot- 
ing sjirsnere fliat scientifically discnssed, on the occa- 
B on of tl e grand American display of that meteoric 
phenome on in 1833 3 Did we not join in theinvesti- 
gat ona respecting terrestrial magnetism, instituted by 
Buroiean j,o¥ernmeuts at the suggestion of Humboldt, 
a 1 1 c tr bute our quota to the results obtained 1 Did 
not the Congress of the United States vote a money 
grant to carry into effect the invention of the electric 
telegraph 1 Does not the pnbliahed fiora of the United 
States sliow that something has been done in botany ? 
Have not very important investigations been made 
here on the induction of magnetism in iron, the effect 
of magnetic currents on one another, the translation of 
quantity into intensity, and the converse ! Was it not 
liaro that the radiationa of incandescence were first in- 
vestigated, the connection of increasing temperature 
with increasing refrangibility shown ; the distribution 
of light, heat, and chemical activity in tlie solar spec- 
trum ascertained, and some of the fundamental facts 
in spectrum analyais developed long before general 
attention waa given to that subject in Europe ! Here 
the first photograph of the moon was taken ; here 
the first of the diffraction spectrum wiis produced ; 
here the first portraits f tl 1 f 1 — 

an experiment that haa g t an mj t t 

dustrial art ? 

Of chemistry, it n y t ly b & d th t 
where are its most ad 1 d as w i 

tions, better underst d ly 1 

But how useless wo 11 If t t i 

description in these f w n t f 1 P f 

SiUiman, in the worii h h I h 1 d 

f erred, found that he uld t m 1 d n m Ih n 
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100 closely printed pages, though he proposed merely 
to give the names of American chemists and. tlie titles 
of their woriis. It would be equally useless and in- 
deed an invidious task to ofEer a Belection; but this 
may be said, that among the more prominent memoirs 
there ai'e many not inferior to the foremost tliat the 
cliemioal literature of Europe can present. How un- 
satisfactory, then, is this brief statement I iiave made 
of what might be justly claimed for American scienee 1 
Had it been ten times as long, and far more forcilily 
offered, it would still have fallen short of complete- 
ness. I still should have been open to the accusation 
of not haying done justice to the subject. 

Have those who gioat over the shortcomings of 
American science ever examined the Coast Survey re- 
ports, those of the Naval Observatory, the Smitlisonian 
contributions, those of the American Association for 
the Advancement of Science, the proceedings of the 
American Academy of Arts and Science, those of the 
American Philosophical Society, the Lyceum of Natural 
History, and our leading scientific periodicals? Have 
they ever looked at the numerous reports published by 
the authority of Congi-ess on geographical, geological, 
engineering, and other subjects — reports often in im- 
posing quartos magnificently illustrated. 

Not without interest may wo explore the origin of 
the depreciation of which we thus complain. In other 
countries it is commonly the case that each claims for 
itself all ttiat it can, and often more than is its due 
Each labors to bring its conspicuous men and its public 
acts into the most favorable point of view ; each goes 
upon the maxim that a man is usually valued at the 
value he puts upon himself. But how is it with ns? 
Can an impartial person read without pain tiie charac- 
ters which we so often attribute to our most illustrious 
citizens in political, and, what is worse, in social life? 
Can we complain if strangers accept us at our own 
depreciation, whether of men or things! 
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We need not go far to detect the origin of all this 
— it is in our political condition. Heie wealth, powei', 
preferment — preferment even to the highest ijosition 
in the nation— are seemingly within the reach of all, 
and in the internecine struggle that takes place every 
man is occapied in pnshing some other man into the 
backgi'onnd, I fear that in political life theru is no 
remedy for this, sach is the violence of the comiieti- 
tion, BO great are the prizes at stake. But in the leas 
turbulent domain of science and letters we may hope 
for better things. And those who make it their prac- 
tice to decry the contributions of their own country to 
the stock of knowledge may perhaps stand rebuked 
by the expresaiona that aometimea fall from her gener- 
ous rivals. How cantheyread, without blusliing at their 
own conduct, such declarations as that recently utter- 
ed by the great organ of English opinion, the foremost 
of English journals 1 The Times, which no one will 
accuse of partiality in this instance, aays: "In the 
natural distribution of subjects, the history of entei'- 
prise, discovery, and conquest, and the growth of I'c- 
publics felt to America, and she has dealt nobly with 
them. In the wider and multifarious provinces of art 
and science she nma neck and neck with the mother 
country, and is never left behind ? " 

There are among us. some persons who depreciate 
science merely through illiterate arrogance ; there are 
some who, incited by supei'fleiality, dislike it; there ai'e 
some who regard it with an evil eye, because they 
think it is undermining the placid tranquillity they 
And in lifelong cherished opinions. There are some 
who hate it because they fear it, and many because 
they find that it is in conflict with their intei-^ts. 

But let us, who are the servants of science, who have 
dedicated ourselves to her, take courage. Day by day 
the number of those who hold her in disfavor is dimin- 
ishing. We can disregard their misrepresentations and 
maledictions. Mankind has made tiie gi'eat discovery 
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